The rat adrenal cortex contains quantities of dopamine that are compatible with its function as a neurotransmitter, suggesting that locally released dopamine may act as a neuroregulator within the gland. This possibility has been tested by comparing the effects of dopamine on aldosterone secretion in the perfused adrenal with the effects of stimuli designed to provoke the release of intraglandular dopamine.
INTRODUCTION
The secretion ofaldosterone from the zona glomerulosa of the rat adrenal cortex is known to be under multifactorial control, and particular attention has been focused on the role of angiotensin II, potassium ion (K+) concentration and corticotrophin (Tait, Tait & Bell, 1980 ; Müller, 1988) . In recent years additional regulators have been proposed, including dopamine which has been suggested to exert a tonic inhibitory influence on aldosterone secretion (Carey, Thorner & Ortt, 1979; Sowers, 1984) . This concept arose from the observation that treatment with bromocriptine (a dopamine agonist) attenuates the stimulation of aldosterone secretion produced by the diuretic, frusemide, and that metoclopramide (a dopamine antagon¬ ist) increases plasma aldosterone concentration in man (Edwards, Thorner, Miall et al. 1975; Norbiato, Bevilacqua, Raggi et al. 1977) . These actions appear to be independent of changes in the renin-angiotensin system (Sowers, Tuck, Golub & Sollars, 1980; Carey, 1982) . However, there has been some debate about the validity of this interpretation and it has been suggested that the effects of metoclopramide are indirect. The drug interacts with other receptors and affects the secretion of several hormones from the pituitary, which may themselves affect aldosterone secretion (Campbell, Mendelsohn, Adam & Funder, 1981; McDougall, Scoggins, Butkus et al. 1981; Whitehouse, Vinson & Thody, 1982; Braley, Menachery & Williams, 1983; Fraser, 1987 (Hornykiewicz, 1966; Lackovic & Neff, 1980 Buu & Lussier, 1990) . Catecholaminergic fibres have been detected in the cortex which enter with vascular plexuses, branch into the zona glomerulosa and are dispersed among the adrenocor¬ tical cells (Kleitman & Holzwarth, 1985 (Porter, Whitehouse, Taylor & Nussey, 1988; Hinson, Vinson, Whitehouse & Porter, 19896 (Porter & Whitehouse, 1986 (Vazir, Whitehouse, Vinson & McCredie, 1981 (Campbell et al. 1981; Fraser et al. 1989 ). For instance, infusion of dopamine into the auto-transplanted adrenal of sheep had no effect on either basal or angiotensin II-stimulated aldosterone secretion (McDougall et al. 1981) . In human subjects, the decreased aldosterone response to angiotensin II has been attributed to increased clearance rates of the infused peptide rather than a direct effect on the adrenal cortex (Connell, Tonolo, Davies et al. 1987 Aguilera & Catt, 1984; Racz, Buu, Kuchel & De Lean, 19846; Sequeira & McKenna, 1985; Fitzpatrick & McKenna, 1989) , while others have found no effect (Edwards, Al-Dujaili, Boscaro et al. 1980) . In rat adrenal preparations, the reported effects of dopamine on basal aldosterone production range from stimulation in capsular fractions to moderate inhibition in zona glomerulosa cells at high doses (Edwards et al. 1980; Aguilera & Catt, 1984; Müller, 1988) . In contrast, in the present study it was found that dopamine was able to reduce the basal output of aldosterone from the perfused rat adrenal gland at relatively low doses with a maximal effect at 1 pmol/1, while having no effect on zona glomerulosa cells at concentrations up to 100 pmol dopamine/1 (Figs 1 and  2 ). These seeming contradictions may be reconciled, however, by taking account of the fact that both DA-1 and DA-2 dopamine receptors are present in the rat adrenal cortex. These mediate opposing effects on cyclic AMP production, and it seems that the net effect of dopamine on steroidogenesis depends on which response predominates in the particular prep¬ aration (Gallo-Payet, Chouinard, Balestre & Guillon, 1990) . Thus, inhibition of aldosterone secretion in the perfused rat adrenal may be attributed to interaction of dopamine mainly with the DA-2 receptors present. Furthermore, the failure of much higher concen¬ trations of dopamine to affect zona glomerulosa cells has been related to its ability to stimulate both DA-1 and DA-2 receptors in these preparations. The sensitivity of the perfused gland may also reflect the fact that it is not subject to neural influences or supplied with dopamine precursors (Buu & Lussier, 1990) , thus externally applied dopamine may exert its effects in the absence of a tonic dopaminergic tone (Carey et al. 1979 ).
Another illustration of the differences in function between dispersed cell preparations and the perfused gland was obtained when a comparison was made of the effects of increasing the K+ content of the medium on aldosterone production (Fig. 3) (Tait, Tait, Bell et al. 19806; Müller, 1988 (Fig. 4) (Robertson, Keith & Kendall, 1984 (Fig. Ab and Fig. 5 ). The technique of transmural stimulation of the adrenal used in these experiments was originally used to excite presynaptic splanchnic nerve endings and provoke secretion of catechol¬ amines from the perfused gland (Wakade, 1981; Sharma, Wakade, Malhotra & Wakade, 1986 Aguilera & Catt (1984) , the effects of dopamine in the rat adrenal cortex may not be direct but instead mediated by stimulating the release of another inhibi¬ tory mediator within the gland, possibly somatostatin, which has been localized in the zona glomerulosa (Aguilera, Harwood & Catt, 1981 
